Sustainable Building Development in China – A System Thinking Study  by Tang, Ziwei & Ng, S. Thomas
 Procedia Engineering  85 ( 2014 )  493 – 500 
Available online at www.sciencedirect.com
1877-7058 © 2014 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).







a Department of Civil Engineering, The University of Hong Kong, Pokfulam, Hong Kong 
$EVWUDFW
7KHGHPDQG IRU VXVWDLQDEOHEXLOGLQJ LV LQFUHDVLQJ UDSLGO\ WKURXJKRXW WKHJOREDO FRQVWUXFWLRQPDUNHWSODFH +RZHYHU WKH UHDO
VXFFHVV RI VXVWDLQDEOH EXLOGLQJGHYHORSPHQW GHSHQGV RQ WKH FRQFHUWHG HIIRUW RI GLIIHUHQW VWDNHKROGHUV :LWKRXW NQRZLQJ WKH
GULYHUVDQGEDUULHUVLWLVGLIILFXOWWRLQWURGXFHSUDJPDWLFSROLFLHVDQGVWUDWHJLHVWRSURPRWHVXFKGHYHORSPHQW:KLOHVXVWDLQDEOH
EXLOGLQJGHYHORSPHQWLQ&KLQDLVVWLOODWDQLQIDQF\VWDJHLWVH[SHULHQFHVKRXOGKHOSRWKHUGHYHORSLQJFRXQWULHVWRGHYHORSDURDG
PDSIRUGHYHORSLQJVXVWDLQDEOHEXLOGLQJV ,Q WKLVSDSHU WZHOYHVHPLVWUXFWXUHG LQWHUYLHZVZLWKVHQLRUPDQDJHUVRI OLVWHGUHDO
HVWDWHGHYHORSHUVLQ&KLQDZHUHFRQGXFWHG7KHUHVXOWVLQGLFDWHGWKDWJRYHUQPHQWUHJXODWLRQLQFHQWLYHVDQG&(2¶VYLVLRQDUH
WKH NH\ GULYHUV RI VXVWDLQDEOH EXLOGLQJ GHYHORSPHQW  7KH PRVW VLJQLILFDQW EDUULHUV LGHQWLILHG E\ WKH LQWHUYLHZHHV DUH WKH
DGGLWLRQDO FRVWV GXH WR VXVWDLQDEOH LQLWLDWLYHV ODFN RI FXVWRPHUV GHPDQG DQG ODFN RI PDWXUH JUHHQ VXSSO\ FKDLQ  7R EHWWHU
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RI1DWLRQDO*UHHQ %XLOGLQJ'HYHORSPHQW´ZKLFK VHWV DQ DJJUHVVLYH WDUJHW WR KDYH  RI DOO QHZ FRQVWUXFWLRQ
PHHWLQJ WKHJUHHQEXLOGLQJ VWDQGDUGE\  ,W LV H[SHFWHG WKDW WKHPDUNHW RI QHZ VXVWDLQDEOH EXLOGLQJVZRXOG
ZRUWKEHWZHHQ86ELOOLRQE\WKHQ>@,QYLHZRIVXFKDQDPELWLRXVJRDOLWLVLPSHUDWLYHWRKDYHWKHUHDO
HVWDWH GHYHORSHUV DFWLYHO\ SDUWLFLSDWHG LQ WKH VXVWDLQDELOLW\ SUDFWLFHV WR OHDG WKH EHVW SUDFWLFH  +RZHYHU PRVW




2.1. Drivers and Barriers 
9DULRXV VWXGLHV KDYH DGGUHVVHG EDUULHUV DQG GULYHUV GXULQJ WKH SURFHVV RI GHOLYHULQJ VXVWDLQDEOH EXLOGLQJV
:LOOLDPV 	 'DLU >@ LGHQWLILHG WKDW WKH PDMRU EDUULHUV IRU VXVWDLQDEOH EXLOGLQJ LQ (QJODQG  LQFOXGHG D ODFN RI
FRQVLGHUDWLRQRIVXVWDLQDELOLW\PHDVXUHVUHDODQGSHUFHLYHGFRVWVDQGLQDGHTXDWHH[SHUWLVHDQGSRZHUV3LWW7XFNHU
5LOH\	/RQJGHQ>@VXJJHVWHGWKDWILVFDOLQFHQWLYHVSHQDOWLHVDQGUHJXODWLRQVZHUHWKHWZRPRVWLPSRUWDQWGULYHUV




PHWKRGV IRU VXVWDLQDEOH EXLOGLQJ UHTXLUHPHQW PDQDJHPHQW VXVWDLQDEOH EXLOGLQJ WRROV PRELOLVDWLRQ GHVLJQHUV¶
FRPSHWHQFHDQGWHDPZRUNLQJDQGGHYHORSPHQWRIQHZFRQFHSWVDQGVHUYLFHV%RQG>@LQYHVWLJDWHGWKHEDUULHUV
DQGGULYHUVRIVXVWDLQDEOHEXLOGLQJLQ$XVWUDOLDDQG1HZ=HDODQGDQGVXJJHVWHGWKDWWKHLQLWLDOFRVWVRIVXVWDLQDEOH






$QRWKHU UHVHDUFK LQ&KLQD >@ LGHQWLILHG WKDW DGGLWLRQDO FRVW LQFUHPHQWDO WLPH DQG OLPLWHG DYDLODELOLW\ RI JUHHQ
VXSSOLHUVDQGLQIRUPDWLRQDUHFULWLFDOEDUULHUVWRIRVWHUDVXVWDLQDEOHFRQVWUXFWLRQSUDFWLFH7KHVHIDFWRUVDUHVLPLODU
WR SUHYLRXV UHVHDUFKHV LQ +RQJ .RQJ >@ DQG LQ &KLQD >@ $KQ 3HDUFH :DQJ < 	 :DQJ * >@ DOVR
LQYHVWLJDWHG WKHPDLQGULYHUV DQGEDUULHUVRI VXVWDLQDEOHGHVLJQDQGFRQVWUXFWLRQ LQ WKH86FRQVWUXFWLRQ LQGXVWU\





$OWKRXJK WKHVH UHVHDUFKHV LGHQWLILHG WKH EDUULHUV DQG GULYHUV HQFRXQWHUHG GXULQJ WKH VXVWDLQDEOH EXLOGLQJ
GHYHORSPHQWPRVWRI WKHPIDLOHG WRFDSWXUH WKHXQGHUOLQHUHODWLRQVKLSVRI WKHVHIDFWRUVDVZHOODV WKHFDXVHVDQG
HIIHFWV DPRQJ WKHP LQ D V\VWHPDWLFZD\  7KXV WKLV SDSHU VHHNV WR DSSO\ D FDXVDO ORRS GLDJUDP WR FDSWXUH WKH
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V\VWHPVWUXFWXUHDQGKLJKOLJKWWKHFDXVDOUHODWLRQVKLSVEHWZHHQWKHIDFWRUVZKLFKPD\LPSDFWVXVWDLQDEOHEXLOGLQJ
GHYHORSPHQWDQGSHUIRUPDQFHIURPDV\VWHPDWLFSHUVSHFWLYH
2.2. System Thinking and Casual loop 
5LFKPRQG >@ GHILQHV V\VWHPV WKLQNLQJ DV ³WKH DUW DQG VFLHQFH RI OLQNLQJ VWUXFWXUH WR SHUIRUPDQFH DQG
SHUIRUPDQFH WR VWUXFWXUHRIWHQ IRU SXUSRVHV RI FKDQJLQJ VWUXFWXUH UHODWLRQVKLSV VR DV WR LPSURYHSHUIRUPDQFH´
6KHUZRRG>@SRVWXODWHGLQKLVERRNWKDWLWLVQHFHVVDU\WRVWXG\WKHV\VWHPDVDZKROHVRDVWRXQGHUVWDQGLWDQG
SUHGLFW LWV SHUIRUPDQFH  6\VWHP WKLQNLQJ FDQ EH DSSOLHG LQ QXPHURXV VFLHQWLILF ILHOGV LQFOXGLQJ SODQQLQJ DQG
HYDOXDWLRQHGXFDWLRQEXVLQHVVDQGPDQDJHPHQWSXEOLFKHDOWKVRFLRORJ\DQGSV\FKRORJ\VXVWDLQDELOLW\DQGVRRQ
>@6\VWHPG\QDPLFVLVRQHRIWKHLPSRUWDQWDSSURDFKHVRIV\VWHPWKLQNLQJDQGLVEHVWVXLWHGWRDVVLVWEXVLQHVVHV
DQG JRYHUQPHQW RUJDQLVDWLRQV LQ GHYHORSLQJ VWUDWHJLHV DQDO\VLQJ G\QDPLF SURFHVVHV DQG VHOHFWLQJ SROLFLHV E\
FDSWXULQJ WKH LQIRUPDWLRQ IORZDQG IHHGEDFN >@ 6\VWHP'\QDPLFVKDVDOVREHHQXVHG WRDGGUHVVDQXPEHURI
&RQVWUXFWLRQ3URMHFW0DQDJHPHQWLVVXHVVXFKDVDVVHVVLQJWKHLPSDFWVRIFOLHQWEHKDYLRXURQSURMHFWSHUIRUPDQFH
>@ PRGHOLQJ GHVLJQ DQG EXLOG SURFXUHPHQW >@ H[SORULQJ SHUIRUPDQFH HQKDQFHPHQW LQ D FRQVWUXFWLRQ
RUJDQL]DWLRQ >@ DVVHVVPHQW RI VXVWDLQDEOH SHUIRUPDQFHRI FRQVWUXFWLRQSURMHFWV >@ FRQVWUXFWLRQ ULVN DQDO\VLV
>@ DQG LPSURYLQJEXLOGLQJ VHUYLFHVZRUNV LQ+RQJ.RQJ >@0RUHRYHU WKH FDXVDO ORRSGLDJUDPDV D XVHIXO
V\VWHPG\QDPLFVWRROFDQEHDSSOLHGWRGHVFULEHDFRPSOH[V\VWHPLQWHUPVRILWVFDXVHDQGHIIHFWUHODWLRQVKLSVWR








DQGZHOONQRZQGHYHORSHUVEHFDPH WKHSLRQHHU LQ WKHGHYHORSPHQWRI VXVWDLQDEOHEXLOGLQJV LQ&KLQD 6LQFH WKH
ORFDOOLVWHGUHDOHVWDWHGHYHORSHUVKDYHODUJHUPDUNHWVKDUHDQGPRUHVRFLDODQGPDUNHWLQIOXHQFHVWKDQWKRVHVPDOO
RQHV7KHUHIRUHDWRWDOLQYLWDWLRQOHWWHUVZHUHVHQWE\HPDLOWRLQYLWHWKHPWRSDUWLFLSDWHLQDQLQWHUYLHZ$IWHU
WKH WHOHSKRQH IROORZ XS HLJKW GHYHORSHUV FRQVLVW RI ERWK VWDWHRZQHG DQG SULYDWHRZQHG RQHV UHVSRQGHG DQG
DFFHSWHG WKH LQYLWDWLRQ  $ WRWDO RI WZHOYH VHPLVWUXFWXUHG LQWHUYLHZV ZHUH FDUULHG RXW GXULQJ 2FWREHU  WR
'HFHPEHU   $PRQJ WKHP WHQ LQWHUYLHZHHV ZHUH IURP WKH HLJKW GHYHORSHUV ZKR KDG GLYHUVH EDFNJURXQGV
UDQJLQJIURPWRSPDQDJHUVZKRDUHUHVSRQVLEOHIRUVHWWLQJWKHVXVWDLQDELOLW\VWUDWHJLHVIRUWKHLUEXVLQHVVWRGHVLJQ
FRQVXOWDQWVSURFXUHPHQWPDQDJHUVZKRDUHFDUU\LQJRXW WKHGD\WRGD\ZRUNV 7KHRWKHU WZR LQWHUYLHZHHVZHUH
IURP WKH&KLQD$FDGHP\ RI %XLOGLQJ5HVHDUFK ± 6KDQJKDL ,QVWLWXWHZKLFK LV WKH EUDQFK RI WKH ODUJHVW UHVHDUFK




RI VXVWDLQDEOH EXLOGLQJ GHYHORSPHQW DQG WKH\ ZHUH DOVR HQFRXUDJHG WR WDON DERXW DQ\ RWKHU H[SHULHQFH DQG
SHUFHSWLRQRQVXVWDLQDEOHEXLOGLQJGHYHORSPHQW(DFKLQWHUYLHZODVWHGIRUDURXQGDQKRXU
4.1. Current practice of sustainable building  
$OO GHYHORSHUV LQWHUYLHZHG GHPRQVWUDWHG D JRRG XQGHUVWDQGLQJ RI WKH LVVXHV DERXW VXVWDLQDEOH EXLOGLQJ DQG
LQGLFDWHG WKH\ KDYH VWUDWHJLF SODQV WR GHYHORS VXVWDLQDEOH EXLOGLQJV  7KHLU IRFXVZDV RQ GHYHORSLQJ VXVWDLQDEOH




GHYHORSPHQW WKH RWKHU GHYHORSHUV KDYH V D GLYHUVH VXVWDLQDEOH EXLOGLQJ H[SHULHQFH LH  RI WKHLU WRWDO
SURMHFWV6RPHGHYHORSHUVSUHIHUSXUVXLQJ/(('FHUWLILFDWLRQRYHU&KLQD¶V7KUHHVWDU*UHHQ%XLOGLQJ&HUWLILFDWH
ZKLOHFHUWDLQ LQWHUYLHZHHVFRQVLGHUHG WKDW LW WRRFRVWO\DQG WLPLQJFRQVXPLQJ WRDSSO\ IRUJUHHQFHUWLILFDWLRQDQG
WKH\KDGGHYHORSHGWKHVXVWDLQDEOHEXLOGLQJVDFFRUGLQJWRWKHVXVWDLQDEOHEXLOGLQJVWDQGDUGVRQO\ $OOGHYHORSHUV
H[FHSWRQHKDYH LQYHVWHG LQ5	'DQG WUDLQLQJ WRXSOLIW WKHLU RUJDQL]DWLRQV¶ FRPSHWLWLYHDGYDQWDJH LQ VXVWDLQDEOH
EXLOGLQJGHYHORSPHQW)RXURIWKHPHYHQKDYHWKHLURZQVXVWDLQDEOHWHFKQRORJ\5	'FHQWHU
4.2. Key drivers for sustainable building development 
7KHLQWHUYLHZHHVZHUHDVNHGWRLGHQWLI\WKHNH\GULYHUVIRUVXVWDLQDEOHEXLOGLQJGHYHORSPHQW$VVKRZLQ7DEOH




YDOXHDUH WKHLUPRWLYDWLRQ WHQLQWHUYLHZHHVDGPLWWHGWKDWLW LV WKHVHULHVRIJRYHUQPHQWUHJXODWLRQVDWDOO OHYHOV LQ
UHFHQW \HDUV WKDW KDYH HIIHFWLYHO\ VWLPXODWHG WKHLU VXVWDLQDEOH EXLOGLQJ GHYHORSPHQW SODQ  )RU H[DPSOH VHYHUDO
LQWHUYLHZHHVPHQWLRQHG WKDW WKH6KHQ]KHQ*RYHUQPHQW VWLSXODWHG WKDWDOOQHZUHVLGHQWLDOSURMHFWV VKRXOGPHHWRU
VXUSDVV WKH RQH VWDU JUHHQ EXLOGLQJ VWDQGDUG LQ &KLQD IURP  $XJXVW  DQG WKH FDUERQ HPLVVLRQV RI DOO
VXVWDLQDEOHEXLOGLQJVVKRXOGEHFDOFXODWHGDQGHYDOXDWHG)XUWKHUPRUHWKHFLW\JRYHUQPHQWDVDOVRJUDQWVVXEVLGLHV
H[SHGLWHG SHUPLW ZDLYHU RI DSSOLFDWLRQ IHH HWF WR VXVWDLQDEOH EXLOGLQJV DQG WKHVH KDV UHVXOWHG LQ D KLJKHU
DSSOLFDWLRQ RI VXVWDLQDEOH WHFKQRORJLHV DQG HQHUJ\ SHUIRUPDQFH FRQWUDFWLQJ  0RVW LQWHUYLHZHHV DJUHHG WKDW WKH














4.3. Key barriers for sustainable building development  
7KH NH\ EDUULHUV DV LGHQWLILHG E\ GHYHORSHUV DUH DGGLWLRQDO FRVW GXH WR WKH VXVWDLQDEOH LQLWLDWLYHV ODFN RI
FXVWRPHUV GHPDQG DQG ODFN RI PDWXUH VXVWDLQDEOH VXSSO\ FKDLQ DV VKRZHG LQ 7DEOH    RI  LQWHUYLHZHHV
EHOLHYHG WKDW VXVWDLQDEOH EXLOGLQJV ZRXOG FRVW PRUH WKDQ FRQYHQWLRQDO EXLOGLQJV EXW \HW WKH SURILWV EURXJKW E\
VXVWDLQDEOHEXLOGLQJVDUHVWLOOXQFOHDU7KLVLVSDUWO\EHFDXVHVXVWDLQDEOHEXLOGLQJLVMXVWDWDQLQIDQF\VWDJHLQ&KLQD
0DQ\VXVWDLQDEOHEXLOGLQJVDUHVWLOO\HWWRUHFRYHUWKHLULQLWLDOFRVWVSDUWO\EHFDXVHWKHKLJKPDWHULDODQGHTXLSPHQW
SULFHVRULJLQDWHG IURP WKH LPPDWXUH VXVWDLQDEOH VXSSO\FKDLQ DQG DOVRGXH WR WKH IDFW WKDWGHYHORSHUVKDYH OLWWOH
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EHQHILWV DFFUXHG IURP WKH VDYLQJ LQ RSHUDWLRQ FRVWV  $FFRUGLQJ WR PDMRULW\ RI WKH LQWHUYLHZHHV PRVW ORFDO
FXVWRPHUV FKRRVH D EXLOGLQJ WR EX\ RU UHQW DFFRUGLQJ WR LWV ORFDWLRQ KRXVH W\SH IORRU DUHD SULFH UHSXWDWLRQ RI
GHYHORSHU LQVWHDG RI VXVWDLQDELOLW\ ZKLFK VKRZV WKH\ VWLOO ODFN WKH GHPDQG DQG XQGHUVWDQGLQJ RI VXVWDLQDEOH
EXLOGLQJV  %HVLGHV D QXPEHU RI GHYHORSHUV LQGLFDWHG WKDW WKH\ GLG QRW SUDFWLFH VXVWDLQDEOH VXSSO\ FKDLQ

























$V VKRZQ LQ)LJ  ³JRYHUQPHQW UHJXODWLRQ´ DQG ³JRYHUQPHQW LQFHQWLYH´ DIIHFW ³&(2YLVLRQ´ZKLFK LQ WXUQ
LQIOXHQFHV ³VXVWDLQDEOH VWUDWHJ\´  ³&XVWRPHU XQGHUVWDQGLQJ DQG GHPDQG´ DQG ³SURILW´ DV ZHOO DV ³VXVWDLQDEOH
VWUDWHJ\´ OHDG WR ³ZLOOLQJQHVV IRU GHYHORSLQJ VXVWDLQDEOH EXLOGLQJ DQG UHODWHG SURGXFWV´ ZKLFK GHWHUPLQHV
³VXVWDLQDEOH EXLOGLQJPDUNHW VL]H´  7KH OLQNV EHWZHHQ WKHVH YDULDEOHV DUH DOO SRVLWLYHO\ OLQNHG DUURZZLWK ³´









UHTXLUHPHQWV IRUSULYDWHEXLOGLQJV >@FDQVWLPXODWH VXVWDLQDEOH LQQRYDWLRQDQG OHDG WRFRVWHIIHFWLYH VXVWDLQDEOH
WHFKQRORJLHV>@$WFXUUHQWVWDJH&KLQHVHJRYHUQPHQWRIIHUVSROLF\LQFHQWLYHVWRWKHKLJKHUOHYHOJUHHQEXLOGLQJV
ZLWK D 50% SHU VTXDUHPHWHU VXEVLG\ IRU WZR 6WDU VXVWDLQDEOH EXLOGLQJV DQG DQ 50% SHU VTXDUHPHWHU
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VXEVLG\ IRU WKUHH6WDU VXVWDLQDEOHEXLOGLQJV ,Q VXPPDU\ LW LV UHFRPPHQGHG WKDW WKH&KLQHVHJRYHUQPHQW VKRXOG
GHYRWHJUHDWHUHIIRUW WRUHJXODWHDQGWRSURYLGHPRUHLQFHQWLYHWRVWLPXODWHWKHVXVWDLQDEOHEXLOGLQJPDUNHWDQGWR
LQIOXHQFH WKH YLVLRQ RI GHYHORSHUV DQG WKHLU VXVWDLQDEOH VWUDWHJLHV  0HDQZKLOH LW LV DOVR YHU\ LPSRUWDQW IRU
















Ā*RYHUQPHQW UHJXODWLRQ´ DQG ³VXVWDLQDEOH EXLOGLQJ WHFKQRORJ\ DQG LQQRYDWLRQ´ FDQ KHOS WR HQKDQFH WKH
³PDWXULW\RIVXVWDLQDEOHEXLOGLQJVWDQGDUGVDQGODEHO´$OWKRXJK&KLQHVHJRYHUQPHQWDWDOOOHYHOVGHFODUHGFHQWUDO
JRYHUQPHQWDO DQG D GLYHUVLW\ RI ORFDO VXVWDLQDEOH EXLOGLQJV VWDQGDUGV WKHVH VWDQGDUGV DOO XVH TXDOLWDWLYH DQDO\VLV
PHWKRGZKLFKDUHFRQVLGHUHGE\WKHLQWHUYLHZHHVDVLQFRPSOHWHDQGLQVXIILFLHQWDQGWKHVXVWDLQDEOHPDWHULDOODEHO
V\VWHPVDUHQRWFRPSOHWHDVZHOO ,W LV UHFRPPHQGHG WKDWE\DGGLQJPRUHTXDQWLWDWLYHPHDVXUHPHQWV LQWHJUDWLQJ
DVVHVVPHQW GXULQJ WKH EXLOGLQJ OLIH F\FOH WKH ³PDWXULW\ RI VXVWDLQDEOH VXSSO\ FKDLQ´ FDQ EH LQFUHDVHG >@
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0RUHRYHU WKH VXVWDLQDEOHEXLOGLQJ VWDQGDUGV DQG ODEHOOLQJ VFKHPH VKRXOG WDNH LQWR DFFRXQW HFRQRPLF DQG VRFLDO
FRQFHUQVDORQJZLWKWKHHQYLURQPHQWDODVSHFWVVRDVWRSUDFWLFHWKHWUXHVSLULWRIVXVWDLQDELOLW\>DQG@

7KHJUHDWHU WKH ³PDWXULW\RI VXVWDLQDEOH VXSSO\ FKDLQ´ DQG ³FDSDELOLW\RI OLIH F\FOHSURFHVVPDQDJHPHQW´ WKH








HFRQRPLFHQWLWLHV FURVVIXQFWLRQDOPDQDJHPHQWSURFHVVHVDQG IXWXUHRULHQWHGFROODERUDWLYHSURFHVVHV 7KLV LGHD
FDQDOVREHDSSOLHGWRKHOSLPSURYHGHYHORSHU¶VVXVWDLQDEOHEXLOGLQJVXSSO\FKDLQ,QRUGHUWRERRVWWKHHIILFLHQF\




7KHGHPDQG IRU VXVWDLQDEOHEXLOGLQJ LV LQFUHDVLQJ UDSLGO\ WKURXJKRXW WKHJOREDOFRQVWUXFWLRQPDUNHWSODFHDQG







7KH UHVXOWV RI WKLV UHVHDUFK SRLQW WR D JUHDWHU HIIRUW IURP WKH JRYHUQPHQW LQ &KLQD WR UHJXODWH DQG SURYLGH
LQFHQWLYHWRSURPRWHVXVWDLQDEOHWHFKQRORJLHVLQQRYDWLRQDQGVXVWDLQDEOHEXLOGLQJPDUNHWH[SDQVLRQ2QWKHRWKHU




,Q WKHQH[W VWDJHRI UHVHDUFK D V\VWHPG\QDPLFVPRGHOEDVHGRQ ILQGLQJVRI WKLV UHVHDUFKDVZHOO DV WKHQH[W
URXQG RI LQWHUYLHZV DQG FDVH VWXGLHV ZLOO EH FRQGXFWHG WR VLPXODWH WKH UHDO ZRUOG SUDFWLFH DQG WR DQDO\VH WKH
VXVWDLQDEOH EXLOGLQJ GHYHORSPHQW SUREOHPV XQGHU GLIIHUHQW VFHQDULRV LQ D G\QDPLF PDQQHU  7KH UHVXOWV RI
VXEVHTXHQWUHVHDUFKVWDJHVZLOOEHGLVFXVVHGRQFHWKH\EHFRPHDYDLODEOH
$FNQRZOHGJHPHQWV
7KH DXWKRUVZRXOG OLNH WR WKDQN WKH 6KHQ]KHQ*RYHUQPHQW IRU IXQGLQJ WKLV VWXG\ WKURXJK WKH 6KHQ]KHQ.H\
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